Abstract
of sub-grid topography, the water depth variability within the computational cells is retained.
147
The popularity of this approach is probably explained by the need to perform large-scale 148 hydraulic computations. However, these models may suffer from an oversimplified properly (e.g. Aureli et al., 2005) .
151
To assess the suitability of simplified hydraulic models for large scale inundation simulations, 152 in this study two models are compared in a benchmarking analysis: the irregular storage cell 153 model Dynamic RFSM (HR Wallingford), based on the diffusive wave approximation, and a 154 raster-based storage cell model with the inertia formulation as proposed by Bates et al. (2010) .
155
The objective of this benchmark study is to examine the model efficiency in terms of 156 computational effort as well as the model performance to reproduce the bulk inundation constraint, hence the sensitivity of the Dynamic RFSM to time step is also analysed. The 173 choice of time step obviously has a direct influence on the run time; a large time step is 174 desirable as it will reduce the total number of iterations, but a too large time step will produce 175 inaccurate results. Furthermore, the possibility to reduce run time in the raster-based inertia 176 model by coarsening of the grid resolution is examined. Simulations on a raster size from 25 177 m to 500 m are performed. The accuracy of 2D raster models depending on the grid size were 178 already extensively examined for some test sites, particularly in urban environments (Horritt 179 and Bates, 2001a; Yu and Lane, 2006a; Fewtrell et al., 2008) , with the general conclusion that 
194
The equation development will be described here briefly, a more detailed derivation is 
where, h i,j is the water free surface height, q i,j is the specific flow per unit width at the node (i, (displayed in dark blue in Fig. 2 ). The inundation simulation over the floodplain in the 295 hinterland was simulated after the initial dike breach was initiated (red circle in Fig. 2 ).
296
Floodplain roughness parameters were derived from ATKIS (Amtliches Topographisch- 
Model Testing and Results

302
For the evaluation of the two models, a hypothetical dike breach scenario along the Elbe reach 
526
Previous application of the Dynamic RFSM model revealed some difficulties in the 527 propagation of high flows (Néelz and Pender, 2010) . However this was mainly the result of 528 using too large time steps in order to achieve short run times. This is a common problem with 529 diffusion wave models with no adaptive time stepping (Hunter et al., 2005 Hence, an application at the national scale appears feasible with both the Dynamic RFSM and 537 the inertia model as they showed reasonable run times and acceptable performance. 
